Introduction
When a superconducting slab of constant thickness, between the planes x = ?d and x = d is submitted to an exterior magnetic eld (0; 0; H), the state of the slab can be described by the functions ( (x); A(x)) satisfying the Ginzburg-Landau system: Here, is the superconducting order parameter, which can be thought of as an averaged wave function of the superconducting electrons, and (0; A; 0) is the magnetic vector potential, so that (0; 0; A 0 ) is the magnetic eld. This model was rst introduced by Ginzburg and Landau 14] . For a more detailed description of the model, one may refer to 3], 11] or 12] and the references therein.
Notice that 0 and A = H(x + e) is always a solution for any real e. From now on, we will call this a normal solution. It is well known that when H is too large, superconductivity is destroyed and the only solution of (GL d ) is the normal solution.
There are two types of physically important solutions of (GL d ): symmetric solutions and asymmetric solutions. We de ne a symmetric solution to be a solution of (GL d ) such that > 0, is For the existence of symmetric solutions, Kwong 15] has proved the following important result. Theorem 1.1 (Kwong 15] 
We will be concerned here only with symmetric solutions of (GL d ). We will study the behaviour of the curve h( ) near = 0, that is the bifurcation from the normal solution to a superconducting solution. We will use asymptotic analysis near the normal solution Psi = 0, A = Hx in order to determine that the curves 1 and 2 are de ned by 0 = 0 (where 0 is an integral given by (2.25)) and the triple point satis es additionnally 1 = 0 (where 1 is given by (2.36) 
Asymptotic analysis
Since the size of the domain d is a parameter which we will want to vary, we begin by rescaling distance with d so that the domain will remain xed as ?1 < x < 1. The Ginzburg-Landau system is then A 0 ( 1) = Hd:
(2.7) We wish to examine the bifurcation from the normal state to a superconducting state, that is nd the behaviour of the bifurcation diagram h( ) near = 0 (see Figures 1, 2 or 3) . Close to the bifurcation point, will be small. We quantify this smallness by introducing a small parameter " and setting = " 1=2 f; (2.8) A = Hdx + "q; (2.9) as in 6, 7, 8, 16] . The relative scaling of f and q here is motivated by the fact that we want the nonlinear term We formally expand all quantities in powers of ": f = f 0 + "f 1 + ; (2.14) q = q 0 + "q 1 + ; (2.15) with homogeneous Neumann boundary data. Thus q 0 is determined once C is known.
Our aim from now on will be to determine the rst order where h is nonzero as a function of C. Indeed, our nondimensionnalisation yields k jj 1 
Triple point
To examine the behaviour in the vicinity of the triple point, let us suppose that d 0 and p 0 are such that 1 = 0 as well as 0 = 0, that is (d 0 ; p 0 ) is exactly the triple point. Then we must also take p 1 and d 1 to be such that 1 = 0. This immediately tells us that the curve 3 bifurcates from the curve 1 2 tangentially, which will become explicitly clear later.
Since we wish to see how the behaviour of the solution changes as we move around the pdplane, it makes sense to rotate coordinates in this plane so that one of the coordinate directions corresponds to 1 = 0. Therefore, in the light of (2.37), we set z = 2 + 2 ( d + p) ; With < 0 we have that h 3 is negative for large C. Then there are three possible behaviours for h 3 , corresponding to S 1 , S 2 and S 3 respectively. If > 0 then h 3 > for small C, corresponding to S 2 , while if < 0 then h 3 < for small C, corresponding to S 1 or S 3 . Thus the delineation between S 2 and S 1 S 3 , namely 1 2 , is given by = 0.
Let us now consider Hence the delineation between S 1 and S 3 , namely 3 , is given by
Thus we nd that 1 is given by = 0, < 0, 2 is given by = 0, > 0, and 3 is given by
In terms of y and z we nd 1 is given by z 2 = ?( 21 = 22 )y 
Conclusion
We have examined the bifurcation from the normal solution to a symmetric superconducting solution of the Ginzburg-Landau equations on a slab (GL d ), using the applied magnetic eld as the bifurcation parameter. The behaviour of the bifurcating branch depends on the additional parameters d, the slab thickness, and the Ginzburg-Landau parameter.
It was found numerically in 3] that there are three distinct regions of the d-plane, labelled S 1 , S 2 and S 3 , in which there are at most one, two and three symmetric solutions of the GinzburgLandau system respectively, as shown in Figures 1, 2 and 3 .
Since the leading-order problem corresponds to a linearisation about the normal state, the amplitude of the leading-order solution is not determined at leading order but by a solvability condition at higher order. For most values of and d this solvability condition occurs at rst order, and leads to the perturbation of the magnetic eld from the bifurcation value being quadratic in the amplitude of the leading-order solution as given by (2.24).
The boundary between regions S 2 and S 1 S 3 corresponds to the bifurcation from the normal state switching from sub to supercritical. In this case the amplitude of the leading-order solution is not determined even at rst order. The solvability condition at second order leads to the perturbation of the magnetic eld from the bifurcation value being quartic in the amplitude of the leading-order solution as given by (2.35).
At the triple point, where the regions S 1 , S 2 and S 3 meet, the amplitude of the leading-order solution is not determined even at second order. The solvability condition at third order leads to the perturbation of the magnetic eld from the bifurcation value being sextic in the amplitude of the leading-order solution as given by (3.64).
Thus we have been able to determine the boundary between S 2 and S 1 S 3 and the behaviour of the bifurcating curve in its vicinity. We also have determined the curves 1 , 2 and 3 in the vicinity of the triple point, and the behaviour of the bifurcating curve in the vicinity of the triple point.
Our results answer some of the conjectures of 3]. In particular we have shown that the curve 3 bifurcates from the curve 1 2 tangentially, and that the triple point does not correspond to the maximum of 1 2 , so that 2 is not monotone decreasing.
